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(54) SOLID-STATE IMAGING DEVICE AND DRIVING METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid-state imaging device which can 
simplify a cell structure and have a large photodiode open area ratio by reducing 
the number of transistors used in the cells of the imaging device. 
SOLUTION: A unit cell is made up of a photodiode 21, a read transistor 22, an 
amplifying transistor 23 and a reset transistor 24. A read transistor 26 connected 
to a source line 25 is connected to the amplifying transistor 23 through a signal 
line 27. A vertical register 27 has a read line 29 connected to a gate of the read 
transistor 22, a drain line 30 connected to drains of amplifying and reset 
transistors 23 and 24, and a reset address line 31 connected to a gate of the 
reset transistor 24. The signal line 27 is connected to a storage capacitor 34 



through a sample/hold transistor 33. Signal charge causes a read pulse to be 
applied from a horizontal register 35 to the horizontal transistor 36 and then 
output to a signal output line 37. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 
reflect 

the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]ln a drive method of a solid state camera characterized by comprising 
the following, although the above-mentioned unit cell is chosen, A drive method 
of a solid state camera impressing voltage from the exterior and carrying out by 
and setting the above-mentioned amplification transistor as the operating point 
in all the cells of only a certain selected line. [ a reset transistor ] 
An imaging region which arranges a unit cell with a photo-diode, a reset 
transistor, an amplification transistor, and a signal-charge readout transistor in 
the shape of procession two dimensions at least on a semiconductor substrate. 
A vertical selecting means which chooses a read-out line of this imaging region. 
Two or more vertical signal wires arranged in a column direction which reads a 
detecting signal of the above-mentioned photo-diode equivalent to a selected 
line. 

A horizontal transistor which reads a detecting signal from this vertical signal 
wire to a horizontal signal line arranged at a line writing direction one by one. 

[Claim 2]A drive method of the solid state camera according to claim 1 although 
non selection of the above-mentioned unit cell is made, impressing voltage to it 
from the exterior in all the cells of only a certain selected line, and carrying out to 
it by changing into the state where the above-mentioned amplification transistor 



was turned off. [ the above-mentioned reset transistor ] 
[Claim 3]A solid state camera, wherein channel width by the side of the 
above-mentioned photoelectric conversion accumulating part is narrower than 
channel width by the side of the above-mentioned output circuit and the 
above-mentioned readout transistor is set up in a solid state camera 
characterized by comprising the following. 

Two or more photoelectric conversion accumulating parts arranged in the shape 
of procession two dimensions on a semiconductor substrate. 
A vertical selecting means which chooses a read-out line of two or more 
above-mentioned photoelectric conversion accumulating parts. 
Two or more vertical signal wires arranged in a column direction which reads a 
detecting signal of a selected photoelectric conversion accumulating part. 
Two or more output circuits which output a detecting signal to the 
above-mentioned vertical signal wire by considering as an input a detecting 
signal read from the above-mentioned photoelectric conversion accumulating 
part, A level selecting means for reading a detecting signal from a read-out MOS 
type transistor which reads selectively a detecting signal from the 
above-mentioned photoelectric conversion accumulating part to the 
above-mentioned output circuit, and two or more above-mentioned vertical 
signal wires to a horizontal signal line arranged at a line writing direction one by 



one. 



[Claim 4]A solid state camera, wherein it repeats mutually the 1st wiring that 
constitutes the above-mentioned read-out means, and the 2nd wiring that 
constitutes the above-mentioned ejecting means and arrangement formation is 
carried out in a mold solid state camera characterized by comprising the 
following. 

A photoelectric conversion means which performs photoelectric conversion. 
A signal-charge accumulation means which accumulates a signal charge by the 
above-mentioned photoelectric conversion. 

An ejecting means which resets an accumulated signal charge and is 
discharged. 

A read-out means which reads signal current from an amplification transistor 
modulated with a signal charge accumulated [ above-mentioned ], and this 
amplification transistor. 

[Claim 5]The solid state camera according to claim 4, wherein the 1st 
above-mentioned wiring and the 2nd wiring do not have width of wiring wired in 
the upper part larger than width of wiring wired by the lower part. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the solid state camera which used 
the amplified type MOS sensor, cell constitution is simplified, and it is related 
with a solid state camera which can obtain high resolution, and a drive method 
for the same. 
[0002] 



[Description of the Prior Artjln recent years, the solid state camera which gave 
the amplifying function to the inside of a pixel in modulating the potential of a 
signal charge accumulation part with the signal charge by which it was 
generated by photoelectric conversion, and modulating the amplification 
transistor inside a pixel with the potential is developed. This device is called an 
amplification type solid state image sensor, and is expected as a solid state 
camera suitable for reduction of the pixel size by the increase in a pixel number, 
or reduction of an image size. 

[0003] Drawing 14 is a figure showing the composition of the conventional solid 
state camera. In drawing 14 , a unit cell comprises the photo-diode 1 , the readout 
transistor 2, the amplification transistor 3, the reset transistor 4, and the address 
transistor 5, The load transistor 7 connected to the source line 6 constitutes the 
amplification transistor 3 and the source follower circuit through the signal wire 8. 
The amplification transistor 3 and the address transistor 5 are connected by 
sauce / drain (S/D) part 9. 

[0004]From the vertical register 10, the address line 11, the sense line 12, and 
drain wire 13** are wired, The sense line 12 is connected to the gate of an 
address transistor, and, as for the gate of the readout transistor 2, and the drain 
wire 13, the address line 1 1 is connected to the drain of the address transistor 5 
and the reset transistor 4. The signal wire 8 is connected with the storage 



capacitance 16 via the sample / hold transistor 15 (SHTr) to which the sample / 
hold line 14 was connected. A signal charge is outputted to the signal output line 
19 by impressing a read pulse to the horizontal transistor 18 from the horizontal 
register 17. 

[0005] Drawing 15 is a timing chart when driving the solid state camera of 
structure such conventionally. The inside of the level blanking HBLK is divided 
into ti - tn, and is explained. First, by one [ using address-line 1 1' chosen as a 
high (Hi) level fe), setting sense-line 12' to Hi, and / the reset transistor 4 and the 
readout transistor 2 ], The signal of the pixel row A chosen now is read at the 
same time the pixel row B in front of one line is reset (t3). 
[0006]Then, (tz) and a signal are stored in the storage capacitance 16 by one 
[ the sample hold line 14 ]. And a signal is outputted to the signal output line 19 
by impressing a read pulse to the horizontal transistor 18 from the horizontal 
register 17 during a signal shelf-life. 

[0007] Drawing 16 is a figure showing the cell part sectional shape which 
constituted the readout transistor 7, the amplification transistor 3, and the 
address transistor 5 in one section. An electric charge is poured in from the 
source line 6, and passes along the readout transistor 7, the signal wire 8, and 
the amplification transistor 3, and also is discharged through the S/D part 9 and 
the address transistor 5 to the drain wire 13. 20 is a substrate. 



[0008] 

[Problem(s) to be Solved by the lnvention] Drawing 17 is a potential distribution 
figure of the cross section of drawing 16 , and (a) and (b) are the figures showing 
the time of cell selection and non selection, respectively. As shown in drawing 17 
(a), when the cell is chosen, an electric charge is poured in from the source line 
6, and passes along the readout transistor 7, the signal wire 8, and the 
amplification transistor 3, and also is discharged through the S/D part 9 and the 
address transistor 5 to the drain wire 13. Since a signal level is impressed to the 
amplification transistor 3 at this time, the output according to that voltage 
appears in the signal wire 8. 

[0009]On the other hand, as shown in drawing 17 (b), when the cell is not 
chosen, since the address transistor 5 is turned off, an electric charge is poured 
in from the source line 6, and even the readout transistor 7 and the signal wire 8 
flow, but. It does not flow into the drain wire 13, but the signal wire 8, the 
amplification transistor 3, and the S/D part 9 have become floating. For this 
reason, the potential of this portion changes with the signal potential of other 
selected cells. 

[0010]Thus, in the conventional cellular structure, since the address transistor 
was used, there was a problem that the large numerical aperture of a 
photo-diode could not be taken. Therefore, this invention was made in view of 



the above-mentioned actual condition, reduces the transistor count used within a 
cell, and simplifies cell constitution, and an object of an invention is to provide 
the solid state camera which can take the large numerical aperture of a 
photoelectric conversion part. 
[0011] 

[Means for Solving the Problem]Namely, an imaging region where this invention 
arranges a unit cell with a photo-diode, a reset transistor, an amplification 
transistor, and a signal-charge readout transistor in the shape of procession two 
dimensions at least on a semiconductor substrate, Two or more vertical signal 
wires arranged in a vertical selecting means which chooses a read-out line of 
this imaging region, and a column direction which reads a detecting signal of the 
above-mentioned photo-diode equivalent to a selected line, Although the 
above-mentioned unit cell is chosen from this vertical signal wire in a drive 
method of a solid state camera provided with a horizontal transistor which reads 
a detecting signal to a horizontal signal line arranged at a line writing direction 
one by one, In all the cells of only a certain selected line, voltage is impressed 
from the exterior, and it carries out by setting the above-mentioned amplification 
transistor as the operating point [ a reset transistor ] 

[0012]lt is the solid state camera provided with the following, and channel width 
by the side of the above-mentioned photoelectric conversion accumulating part 



is narrower than channel width by the side of the above-mentioned output circuit, 
and the above-mentioned readout transistor is set up. 

Two or more photoelectric conversion accumulating parts arranged in the shape 

of procession two dimensions on a semiconductor substrate. 

A vertical selecting means which chooses a read-out line of two or more 

above-mentioned photoelectric conversion accumulating parts. 

Two or more vertical signal wires arranged in a column direction which reads a 

detecting signal of a selected photoelectric conversion accumulating part. 

Two or more output circuits which output a detecting signal to the 

above-mentioned vertical signal wire by considering as an input a detecting 

signal read from the above-mentioned photoelectric conversion accumulating 

part. 

A level selecting means for reading a detecting signal from a read-out MOS type 
transistor which reads selectively a detecting signal from the above-mentioned 
photoelectric conversion accumulating part to the above-mentioned output 
circuit, and two or more above-mentioned vertical signal wires to a horizontal 
signal line arranged at a line writing direction one by one. 

[001 3]A photoelectric conversion means to which this invention carries out 
photoelectric conversion and a signal-charge accumulation means which 



accumulates a signal charge by the above-mentioned photoelectric conversion, 
An ejecting means which resets an accumulated signal charge and is 
discharged, and an amplification transistor modulated with a signal charge 
accumulated [ above-mentioned ], In a mold solid state camera provided with a 
read-out means which reads signal current from this amplification transistor, the 
1st wiring that constitutes the above-mentioned read-out means, and the 2nd 
wiring that constitutes the above-mentioned ejecting means are repeated 
mutually, and arrangement formation is carried out 

[0014]lf it is in a drive method of a solid state camera of this invention, selection 
of a cell and non selection are performed via a reset transistor. Since channel 
width of a readout transistor is [ amplifying-circuit side ] larger than the 
photo-diode side according to this invention, as for channel potential under a 
gate of a readout transistor, a direction of the amplifying-circuit side becomes 
high as a result of the narrow channel effect. Therefore, since a signal charge 
which passes a channel of a readout transistor moves also according to this 
potential difference, a read time becomes short rather than a case where it flows 
only by diffusion. 

[0015]Since it stops restricting a numerical aperture of a photo-diode only with 
wiring width of one duty among wiring for read-out of signal current, and wiring 
for discharge of a signal charge if it is in this invention, it is possible to enlarge a 



numerical aperture of a photo-diode conventionally. In same lamination type 
image sensor, even if it carries out minuteness making of the element, a drain 
wire and a signal wire can be wired. 
[0016] 

[Embodiment of the lnvention]Hereafter, this embodiment of the invention is 
described with reference to drawings. Drawing 1 is a figure showing the 
composition of the solid state camera in a 1st embodiment of this invention. 
[0017]ln drawing 1 , the unit cell comprises the photo-diode 21, the readout 
transistor 22, the amplification transistor 23, and the reset transistor 24, The 
readout transistor 26 connected to the source line 25 constitutes the 
amplification transistor 23 and the source follower circuit through the signal wire 
27. 

[0018]From the vertical register 28, the sense line 29, the drain wire 30, and the 
reset address line 31 are wired, The drain wire 30 is connected to the gate of the 
readout transistor 22, and, as for the drain of the amplification transistor 23 and 
the reset transistor 24, and the reset address line 31, the sense line 29 is 
connected to the gate of the reset transistor 24. The signal wire 27 is connected 
with the storage capacitance 34 via the sample / hold transistor 33 (SHTr) 
connected to the sample / hold line 32. A signal charge is outputted to the signal 
output line 37 by impressing a read pulse to the horizontal transistor 36 from the 



horizontal register 35. 

[0019]Next, with reference to the timing chart shown in drawing 2 , operation 
when driving the device in a 1st embodiment is explained. The inside of the level 
blanking HBLK is divided into t2i - bi. First, drain wire 30' of the pixel row A to 
choose is set to Hi (t22), and reset address-line 31' is turned off after that (t23>. 
And sense-line 29* is set to Hi (t24). At this time, the reset address line 31 is set to 
Hi, and, as for the pixel row B which is not chosen, the drain wire 30 is used as 
the low (Low) level. 

[0020]Then, (t26> and a signal are stored in the storage capacitance 34 by one [ a 
sample / hold line 32 ]. And a signal is outputted to the signal output line 37 by 
impressing a read pulse to the horizontal transistor 36 from the horizontal 
register 35 during a signal shelf-life. 

[0021] Drawing 3 is a figure showing the cell part sectional shape which 
constituted the readout transistor 26 and the amplification transistor 23 in one 
section. An electric charge is poured in from the source line 25, passes along the 
readout transistor 26, the signal wire 27, and the amplification transistor 23, and 
is discharged to the drain wire 30. 

[0022] Drawing 4 is a potential distribution figure of the cross section of drawing 3 , 
and (a) and (b) are the figures showing the time of cell selection and non 
selection, respectively. As shown in drawing 4 (a), when the cell is chosen, an 



electric charge is poured in from the source line 25, and is discharged through 
the readout transistor 26, the signal wire 27, and the amplification transistor 23 
to the drain wire 30. Since a signal level is impressed to the amplification 
transistor 23 at this time, the output according to that voltage appears in the 
signal wire 27. 

[0023]On the other hand, as shown in drawing 4 (b), when the cell is not chosen, 
since the amplification transistor 23 is turned off, an electric charge is poured in 
from the source line 25, and even the readout transistor 26 and the signal wire 
27 flow, but. It does not flow into the drain wire 30, but the signal wire 27 has 
become floating. For this reason, the potential of this portion changes with the 
signal potential of other selected cells. 

[0024]Thus, since an address transistor becomes unnecessary in a cell 
according to a 1st embodiment, it becomes possible to take a large numerical 
aperture. The example of a pattern of a fundamental solid state camera is shown 
in drawing 5 here, and drawing 6 is a circuitry figure of the unit cell of the solid 
state camera shown in drawing 5 . 

[0025]ln drawing 6 , when a signal charge is read from the photo-diode 40 to the 
gate of the amplification transistor 42 through the readout transistor 41 and the 
vertical selection transistor 43 is chosen by the vertical selection signal Y, the 
amplified signal is read. The signal charge read from the photo-diode 40 is 



thrown away into a drain through the charge-and-discharge transistor 44, before 
the signal charge of the next field is read. 

[0026]lt is as follows when this is explained using the plane pattern shown in 
drawing 5 . That is, it is connected to the gate of the vertical selection transistor 
43, and the horizontal address lines 45 currently horizontally wired from the 
vertical shift register choose the line which reads a signal. Similarly, the reset 
line 46 and the sense line 47 which are horizontally wired from a vertical shift 
register are connected to the gate of the reset transistor 44, and the gate of the 
readout transistor 41 , respectively. The drain of the amplification transistor 42 is 
connected to the vertical signal wire arranged perpendicularly through the 
contact 48 between layers. 

[0027]One of the readout transistor 41 will read the signal charge accumulated in 
the above-mentioned photo-diode 40 to a drain. Since this drain is electrically 
connected to the gate 50 of the amplification transistor 42 through the contact 49 
between layers, the potential of the gate 50 changes. One of the vertical 
selection transistor 43 will read the amplified signal to a vertical signal wire 
through the contact 48 between layers. 

[0028]The signal charge which is modulating the gate of the amplification 
transistor 42 read from the photo-diode 40 is thrown away into a drain through 
the charge-and-discharge transistor 44, before the signal charge of the next field 



is read. The drain of the charge-and-discharge transistor 44 is a drain of the 
amplification transistor of the adjoining unit cell in common, and is connected 
with the power source wire through the contact 51 between layers. 
[0029]By drawing 5 , since it is easy, only an element formation region, gate 
polysilicon, and the pattern of contact between layers are shown, but the 2nd 
layer polysilicon and aluminum wiring also exist actually. 

[0030]lf the channel width of the readout transistor 41 is seen at this time, also in 
the channel width by the side of the photo-diode 40, the channel width by the 
side of a drain is also the same. Thus, in the fundamental solid state camera, the 
channel potential of the readout transistor crossed to channel directions about 
the MOS form readout transistor between a photo-diode and an amplifying 
circuit, and it was fixed. For this reason, the signal charge which runs in a 
channel moved only by diffusion, before read-out is completed, it will have 
required time, and it was set to one of the factors in which this bars multi 
pixel-ization of an element. Then, in order to shorten the read time of the signal 
charge from the photo-diode using a readout transistor, it is possible about the 
channel width of a readout transistor to make the amplifying-circuit side larger 
than the photo-diode side. 

[0031] Drawing 7 is a top view of the solid state camera concerning a 2nd 
embodiment of this invention. Since the lineblock diagram of the unit cell of the 



solid state camera shown in this drawing 7 is the same as that of drawing 6 , 
explanation is omitted here. 

[0032]ln drawing 7 , it is connected to the gate of the vertical selection transistor 
43, and the horizontal address lines 45 currently horizontally wired from the 
vertical shift register choose the line which reads a signal. Similarly, the reset 
line 46 and the sense line 47 which are horizontally wired from a vertical shift 
register are connected to the gate of the reset transistor 44, and the gate of 
readout transistor 41', respectively. The drain of the amplification transistor 42 is 
connected to the vertical signal wire arranged perpendicularly through the 
contact 48 between layers. 

[0033]One of readout transistor 41 1 will read the signal charge accumulated in 
the photo-diode 40 to a drain. Since this drain is electrically connected to the 
gate 50 of the amplification transistor 42 through the contact 49 between layers, 
the potential of the gate 50 changes. 

[0034]One of the vertical selection transistor 43 will read the amplified signal to a 
vertical signal wire through the contact 49 between layers. The signal charge 
which is modulating the gate 50 of the amplification transistor 42 read from the 
photo-diode 40 is thrown away into a drain through the charge-and-discharge 
transistor 44, before the signal charge of the next field is read. 
[0035]The drain of the charge-and-discharge transistor 44 is a drain of the 



amplification transistor 42 of the adjoining unit cell in common, and is connected 
with the power source wire through the contact 51 between layers. By drawing 7 , 
since it is easy, only an element formation region, gate polysilicon, and the 
pattern of contact between layers are shown, but the 2nd layer polysilicon and 
aluminum wiring also exist actually. 

[0036]lf the channel width of readout transistor 41' is seen at this time, the 
channel width by the side of a drain is widely formed rather than the channel 
width by the side of the photo-diode 40. 

[0037] drawing 8 explains the effect of a 2nd embodiment briefly, and the top 
view in which (a) shows the pattern of readout transistor 41 \ the sectional view 
where (b) met the Drawing (a) l-l line, and (c) are the figures showing the 
channel potential. 

[0038]ln drawing 8 (a) and (b), the photo-diode 40 serves as sauce and the 1st 
layer polysilicon serves as the gate electrode 53. The signal charge produced 
with the photo-diode 40 is read to the drain 54 with one of a transistor. 55 is 
contact for which the drain of a readout transistor and wiring of the upper layer 
which is not illustrated are connected, and, as for a P type board and 57, gate 
oxide and 59 are LOCOS regions an N type impurity diffused layer and 58 56. 
[0039]ln drawing 8 (c), in the lower part of the gate electrode 53, channel width is 
large as it goes in the direction of l[ from I ] ' (Wi<W2). So, channel potential 



becomes low according to the narrow channel effect (in drawing 8 (c), it 
becomes the upper part). As a result, the signal charge which passes a channel 
will receive acceleration in the direction of a drain also according to potential 
difference. Therefore, as compared with the conventional example which flows 
only by diffusion, it becomes possible to shorten a read time. 
[0040]Thus, since the channel width of a readout transistor is [ amplifying-circuit 
side ] larger than the photo-diode side according to a 2nd embodiment, as for the 
channel potential under the gate of a readout transistor, the direction of the 
amplifying-circuit side becomes high as a result of the narrow channel effect. 
Therefore, since the signal charge which passes the channel of a readout 
transistor moves also according to this potential difference, a read time becomes 
short rather than the case where it flows only by diffusion. 
[0041 ]By the way, in order to enlarge the numerical aperture of a photo-diode, 
wiring of a signal wire and a drain wire may be constituted in piles. That is, the 
basic constitution of the pixel in an amplification type solid state image sensor is 
wiring which connects a photo-diode, a reset transistor, an amplification 
transistor, a line selection transistor or capacitive coupling, and a photo-diode 
and an amplification transistor gate. 

[0042]ln accumulating temporarily the signal charge which carried out 
photoelectric conversion, the storage diode was formed in a different field from a 



photo-diode, and it has provided the transfer gate between the photo-diode and 
the storage diode. 

[0043]The signal wire for reading the signal amplified by the amplification 
transistor and the drain wire for resetting and discharging a signal charge are 
wired, respectively. Usually, the signal wire and the drain wire are independently 
wired by two, respectively. 

[0044]Minuteness making of the element is carried out, and in the solid state 
image pickup device of the structure which accumulated the photoelectric 
conversion part in the upper part of a transistor, a signal wire, and a drain wire, in 
order to obtain the electrical continuity of a picture element electrode and an 
accumulating part, a metaled cap must be formed for the layer which forms a 
signal wire, and the layer which forms a drain wire in the same layer. For this 
reason, when forming a signal wire and a drain wire, there are restrictions of 
making it not contact the above-mentioned metal cap electrically. 
[0045]ln such an amplification type solid state image sensor, wiring of a signal 
wire and a drain wire was wired independently. However, in performing 
minuteness making of an element, in the structure which became independent 
about the above-mentioned wiring, wiring, a signal wire and a drain wire, of two 
will restrict the numerical aperture of a photodiode part. 

[0046]ln the imaging device of the structure which laminated the photoelectric 



conversion part at the topmost part, there is a problem that only the space which 
wires independently so that a signal wire and a drain wire may not be lapped is 
lost. That is, when forming a detailed element, it becomes impossible to wire 
without piling up a signal wire and a drain wire. 

[0047]For this reason, the embodiment described below explains the example 
which enlarged the numerical aperture of the photo-diode by composition which 
piled up the signal wire and the drain wire. Drawing 9 is a figure in which 
showing a 3rd embodiment of this invention and showing the arrangement 
configuration of the wiring (drain wire) for discharging the wiring (signal wire) for 
reading the signal current amplified about 1 pixel of an amplified type solid state 
image pickup device, and a signal charge. Drawing 10 is a figure showing the 
one side arrangement about wiring arrangement of the amplified type solid state 
image pickup device of drawing 9 . Drawing 11 is a representative circuit 
schematic of this amplified type solid state image pickup device. 
[0048]ln this amplified type solid state image pickup device, the p + layer 
(isolation region) 62 and the p ++ layer (photo-diode) 63 are formed in the surface 
layer of the p type silicon semiconductor substrate 61. A signal charge is 
generated in this photo-diode 63. And after the contact hole for the photo-diode 
63 and electric interengagement is formed, it is formed so that the photo-diode 
63, the gate of the amplification transistor 64, and electric interengagement may 



be obtained. A n layer is formed in the field in which the reset transistor 65 for 
discharging the amplification transistor 64 and a signal charge is formed at this 
time. 

[0049]And sauce and a drain are formed and the contact hole for having electric 
interengagement is formed. Then, in order to form the gate of a transistor, 
polysilicon accumulates, and it is processed into desired shape, and the 
amplification transistor 64 and the reset transistor 65 are formed. In order to 
accumulate a signal charge, the capacitor 66 is formed of polysilicon and 
Si0 2 /SiN/Si0 2 (insulating layer). 

[0050]Thus, the element part of an amplified type solid state image pickup 
device is formed. Subsequently, after the element part of an amplification type 
solid state image sensor is formed, the signal wire 67 which is wiring for reading 
signal current, and the drain wire 68 which is wiring for discharging a signal 
charge are wired. Since the drain wire 68 is formed at this time, an aluminum 
(aluminum) thin film is formed of sputtering, for example. And by patterning, the 
RIE (reactive ion etching) method, etc., it is processed into desired shape and 
the drain wire 68 is formed. 

[0051]Next, the silicon oxide 69 is laminated. This silicon oxide 69 bears the role 
which protects the drain wire 68 as an insulating layer, and prevents the electric 
contact with other portions. And since the signal wire 67 is formed, an Al film 



accumulates by sputtering process etc., for example. Then, resist is patterned so 
that it may lap with the drain wire 68 formed previously, and the signal wire 67 is 
processed by the RIE method. 

[0052]Thereby, as shown in drawing 10 , it is formed so that the signal wire 67 
may lap with the upper part of the drain wire 68. 70 is the address line and 71 is 
a reset line. 

[0053]When patterning resist, it is also preferred to pattern so that the width of 
the signal wire 67 may become smaller than the width of the drain wire 68. When 
this reason patterns the resist which has covered the signal wire 67, it is 
because it can abolish originating in a doubling gap, and the signal wire 67 
overflowing into the outside of the drain wire 68, producing a level difference, 
and waking up electric defective continuity. 

[0054]Thus, as shown in drawing 9 , wiring width which restricts the numerical 
aperture of the photo-diode 63 can be made into the width of one duty by 
allocating in the structure of piling up two, the wiring (signal wire 67) for reading 
signal current, and the wiring (drain wire 68) for discharging a signal charge. As 
a result, since the numerical aperture of the photo-diode 68 can be raised, it can 
high-sensitivity-ize. 

[0055]Although aluminum (aluminum) is used as a wiring material in a 3rd 
embodiment mentioned above, In addition, the metal alloy which contains metal, 



such as tungsten (W), molybdenum (Mo), and titanium (Ti), or this at least one or 
more kinds of metal, for example, and the compound which makes a 
SHIRIZAIDO compound the start can also be used. 

[0056]Next, a 4th embodiment of this invention is described. Drawing 12 and 
drawing 13 are what showed the amplified type solid state image pickup device 
of the structure which laminated the photoelectric conversion part, The figure in 
which drawing 12 showed the arrangement configuration of the signal wire about 
1 pixel of an amplified type solid state image pickup device and a drain wire, and 
drawing 13 are the figures showing the one side arrangement about wiring 
arrangement of the amplified type solid state image pickup device of drawing 12 . 
[0057]lt is first formed from an element part like a 3rd embodiment mentioned 
above. At this time, an electric charge can be accumulated in part also in the 
portion used as the photoelectric conversion part of a 3rd embodiment. 
[0058]And in order to carry a signal charge to the accumulating part 73, RIE etc. 
are used for the insulating layer 74, the public is formed, and the metaled pillar 
(plug) 75 is formed with the tungsten CVD etc. Then, of sputtering process etc., 
aluminum (aluminum) film deposits 400 nm, for example, and is formed in 
desired shape by patterning of resist, RIE, etc. Thereby, the drain wire 76 and 
the metal cap 77 are formed simultaneously. 

[0059]Then, the silicon oxide 74 accumulates, again, deposition of patterning of 



resist, RIE, and a metal membrane, etc. are repeated, and the signal wire 79 and 
the metal cap 80 are formed on the metal plug 78. Since the metal cap 80 is 
formed by the signal wire 79 and a same layer at this time, it must be made for 
the signal wire 79 and the metal cap 80 not to have to contact electrically. For 
this reason, between the signal wire 79 and the metal cap 80, the danger of 
maintaining an interval of 0.6 micrometers or more and contacting electrically is 
avoided. 

[0060]For this reason, as the signal wire 79 does not lap on the drain wire 76, it 
cannot wire, so that drawing 12 may also show. That is, the signal wire 79 and 
the drain wire 76 must be made into the piled-up structure. 
[0061]After even a signal wire is formed, the silicon oxide 74 accumulates again, 
processing by RIE and deposition processing of a metal membrane are 
performed, and the metal plug 81 is formed. Then, for example, metal, such as 
Ti, accumulates, shape working by RIE etc. is performed, and the picture 
element electrode 82 is formed, 

[0062]Finally, as the photoelectric conversion layer 83, an amorphous Si film 
accumulates, for example and the transparent electrode 84 which comprises 
ITO etc., for example accumulates on the photoelectric conversion layer 83 top, 
i.e., the topmost part. 

[0063]85 is an amplification transistor, 86 is the address line, and 87 is a reset 



line. Thus, since the photoelectric conversion part was allocated up rather than 
wiring of a signal wire, a drain wire, etc. according to a 4th embodiment, a 
numerical aperture is not restricted. 
[0064] 

[Effect of the lnvention]As mentioned above, according to this invention, the 
transistor count used within a cell can be reduced, cell constitution can be 
simplified, and the solid state camera which can take the large numerical 
aperture of a photoelectric conversion part can be provided. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a figure showing the composition of the solid state camera in a 
1st embodiment of this invention. 

[Drawing 2] lt is a timing chart explaining operation when driving the device in a 
1st embodiment. 

[Drawing 3] lt is a figure showing the cell part sectional shape which constituted 
the readout transistor 26 and the amplification transistor 23 in one section. 
[Drawing 4] ln the potential distribution figure of the cross section of drawing 3 , 
(a) and (b) are the figures showing the time of cell selection and non selection, 
respectively. 

[Drawing 5] lt is a figure showing the example of a pattern of a fundamental solid 
state camera. 

[Drawing 6] lt is a circuitry figure of the unit cell of the solid state camera shown in 
drawing 5 . 

[Drawing 7] lt is a top view of the solid state camera concerning a 2nd 
embodiment of this invention. 

[Drawing 8] explaining the effect of a 2nd embodiment briefly, the top view in 



which (a) shows the pattern of readout transistor 41', the sectional view where 
(b) met the Drawing (a) l-l line, and (c) are the figures showing the channel 
potential. 

[Drawing 9] lt is a figure in which showing a 3rd embodiment of this invention and 
showing the arrangement configuration of the wiring (drain wire) for discharging 
the wiring (signal wire) for reading the signal current amplified about 1 pixel of an 
amplified type solid state image pickup device, and a signal charge. 
[Drawing 10] lt is a figure showing the one side arrangement about wiring 
arrangement of the amplified type solid state image pickup device of drawing 9 . 
[Drawing 11] lt is a representative circuit schematic of this amplified type solid 
state image pickup device. 

[Drawing 12] lt is a figure showing the arrangement configuration of the signal 
wire about 1 pixel of the amplified type solid state image pickup device of 
structure, and a drain wire which laminated the photoelectric conversion part. 
[Drawing 13] lt is what showed the amplified type solid state image pickup device 
of the structure which laminated the photoelectric conversion part, and is a figure 
showing the one side arrangement about wiring arrangement of the amplified 
type solid state image pickup device of drawing 12 . 

[Drawing 14] lt is a figure showing the composition of the conventional solid state 
camera. 



[Drawing 15] lt is a timing chart when driving the solid state camera of structure 
conventionally. 

[Drawing 16] lt is a figure showing the cell part sectional shape which constituted 
the readout transistor 7, the amplification transistor 3, and the address transistor 
5 in one section. 

[Drawing 17] ln the potential distribution figure of the cross section of drawing 16 , 
(a) and (b) are the figures showing the time of cell selection and non selection, 
respectively. 

[Description of Notations] 

21 and 40 Photo-diode, 

22 Readout transistor, 

23, 42 amplification transistors, 

24 Reset transistor, 

25 Source line, 

26, 41, and 41 1 readout transistor, 

27 Signal wire, 

28 Vertical register, 
29, 47 sense lines, 

30 Drain wire, 

31 Reset address line, 



32 A sample / hold line, 

33 A sample / hold transistor, 

34 Storage capacitance, 

35 Horizontal register, 

36 Horizontal transistor, 

37 Signal output line, 

43 Vertical selection transistor, 

44 Charge-and-discharge transistor, 

45 Horizontal address lines, 

46 Reset line, 

48, 49, and 51 Contact between layers, 
50 Gate. 
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